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(57) Abstract: An apparatus for indicating 
continuation of a common channel message being 
transmitted over a designated common channel in 
a CDMA communication system. A mobile station 
has a common channel message transmitting device 
which includes a message generator for generating 
a stream of frames each comprised of an indicator 
field and a data field by dividing a data stream to 
be transmitted, inserting an indicator indicating 
an end frame in the indicator field of a last one of 
the frames, and inserting an indicator indicating 
a continuous frame in each indicator field of the 
frames other than the last frame; and a reverse 
common channel transmitter for transmitting the 
generated message. A base station has a common 
channel message receiving device which includes 
a reverse common channel receiver for receiving the 
reverse common channel message transmitted from 
the mobile station; and a message processor for 
examining the indicator field inserted in the received 
reverse common channel frame, and releasing the 
reverse common channel when the indicator field 
indicates an end frame of the reverse common 
channel. 
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APPARATUS AND METHOD FOR RELEASING REVERSE COMMON 
C HANNEL IN CDMA COMMUNICATION SYSTEM 



5 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

10 The present invention relates generally to a common channel 

communication apparatus and method for a CDMA communication system, and in 
particular, to an apparatus and method for performing communication by 
designating a common channel. 

15 2. Description of the Related Art 

The existing CDMA (Code Division Multiple Access) mobile 
communication system primarily provides a voice service. However, in the near 
future, the CDMA mobile communication system will support the IMT-2000 
20 standard that can provide a data service as well as the voice service. Specifically, 

the IMT-2000 standard provides high-quality voice service, moving picture service 
and Internet search service. 

The CDMA mobile communication system performs data communication 
25 using dedicated channels and common channels. The dedicated channels and the 

common channels exist in both a reverse link and a forward link. The common 
channels are used in common by several mobile stations in communication with a 
base station, so that a collision may occur when several mobile stations attempt a 
call at the same time. 

30 

When transmitting data over the dedicated channels, the base station 
communicates with the mobile station through an independently assigned 
dedicated channel, such that there is no probability of transmission fail due to the 
collision between the mobile station and there is a high probability of success in 
35 transmitting a message to the base station or the mobile station. However, when 

transmitting the data over the common channels, the probability of transmission 
success is very low, so that the mobile station should repeatedly perform 
retransmission access in order to attempt to access the base station. The frequent 
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retransmission operation will cause a waste of resources and an increase in 
interference between channels. 

The present CDMA mobile communication system (particularly, the North 
American system) includes a reverse common control channel (R-CCCH) and a 
reverse enhanced access channel (R-EACH) for the common channels, while the 
conventional IS-95B communication system includes only a reverse access 
channel (R-ACH) for the reverse common channel. Therefore, when transmitting 
data over the R-ACH, each mobile station competes with other mobile stations in 
order to use the R-ACH, which may result in access fail. Therefore, there has been 
proposed a method for using the common channel by designating resources in 
order to increase transmission performance of the reverse channel. Such a method 
for using the common channel by designation is disclosed in Korean patent 
application Nos. 1998-14179, 1998-13150, 1998-14274, 1998-14275, 1998-14276 
and 1998-14880, the contents of which are hereby incorporated by reference. 
When the base station and the mobile station attempt communication through the 
common channel, the common channel designating method assigns (or designates) 
a common channel resource, with which the base station accesses the mobile 
station, as a dedicated or quasi-dedicated channel, so that a specific mobile station 
can transmit data to the base station without interference due to common channel 
signals generated from the other mobile stations, thereby increasing a transmission 
success rate. 

However, in order to assign the R-CCCH and a power control channel to 
the mobile station, the base station needs to determine which R-CCCH is presently 
in use. In this regard, however, nothing has been specified in the conventional 
method. In this case, the base station should assign the R-CCCH based on the 
maximum use time of the designated channel. For example, if the maximum use 
time of the R-CCCH is limited to 10 seconds, reassignment of this channel is 
permitted 10 seconds after the channel has been used. However, since general data 
has a variable length, not all the messages are transmitted for the maximum use 
time of the R-CCCH. As a result, the base station may not reassign the R-CCCH 
even when it is not actually used, thereby causing a waste of the resources. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide an apparatus 
and method for indicating continuation/discontinuation of a common channel 
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message being transmitted over a designated common channel in a CDMA 
communication system. 

It is another object of the present invention to provide an apparatus and 
5 method for checking a continuation indicator of a message received over a 

common channel, and automatically releasing the designated common channel if 
the received message is the last frame, in a CDMA communication system. 

It is further another object of the present invention to provide an apparatus 
10 and method, in which a mobile station informs a base station of a use end time of a 

common channel, in a CDMA communication system. 

It is yet another object of the present invention to provide an apparatus and 
method, in which a base station releases a designated common channel upon 
15 detecting a use end time of the common channel provided from a mobile station, in 

a CDMA communication system. 

To achieve the above and other objects, a mobile station has a common 
channel message transmitting device which includes a message generator for 

20 generating a stream of frames each comprised of an indicator field and a data field 

by dividing a data stream to be transmitted, inserting an indicator indicating an end 
frame in the indicator field of a last one of the frames, and inserting an indicator 
indicating a continuous frame in each indicator field of the frames other than the 
last frame; and a reverse common channel transmitter for transmitting the 

25 generated message. The reverse common channel transmitter adds a CRC to the 

message on the common channel and the indicators are not subjected to coding. 

A base station has a common channel message receiving device which 
includes a reverse common channel receiver for receiving the reverse common 

30 channel message transmitted from the mobile station; and a message processor for 

examining the indicator field inserted in the received reverse common channel 
frame, and releasing the reverse common channel when the indicator field 
indicates an end frame of the reverse common channel. The message processor 
examines a CRC added to the reverse common channel message, and releases the 

35 reverse common channel when CRC errors detected exceed a predetermined value. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description when 
taken in conjunction with the accompanying drawings in which: 

FIG. 1A is a diagram for explaining a reservation mode operation of a 
5 common channel in a CDMA communication system; 

FIG. IB is a diagram for explaining a designated mode operation of a 
common channel in a CDMA communication system; 

FIG. 2 is a diagram illustrating a message format of a common channel 
according to an embodiment of the present invention; 
10 FIG. 3 is a flow chart illustrating a procedure for generating a reverse 

common channel message and transmitting the generated reverse common channel 
message in a mobile station for a CDMA communication system according to an 
embodiment of the present invention; 

FIG. 4 is a flow chart illustrating a procedure for receiving a reverse 
15 common channel message and controlling the received reverse common channel 

message in a base station for a CDMA communication system according to an 
embodiment of the present invention; 

FIG. 5 is a flow chart illustrating a procedure for generating a forward 
common channel message and transmitting the generated forward common 
20 channel message in a base station for a CDMA communication system according 

to an embodiment of the present invention; and 

FIG. 6 is a flow chart illustrating a procedure for receiving a forward 
common channel message and controlling the received forward common channel 
in a mobile station for a CDMA communication system according to an 
25 embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be described herein 
30 below with reference to the accompanying drawings. In the following description, 

well-known functions or constructions are not described in detail since they would 
obscure the invention in unnecessary detail. 

In a CDMA communication system which designates a common channel 
35 according to an embodiment of the present invention, a mobile station provides a 

base station with a use end time of a designated common channel, and the base 
station then releases the designated common channel according to the use end time 
information provided from the mobile station. To this end, in the embodiment of 
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the present invention, the mobile station indicates continuation/discontinuation of 
the next frame on the present frame being transmitted over the reverse common 
channel, and the base station determines whether to release the reverse common 
channel by examining continuation/discontinuation of the message frame being 
5 received over the reverse common channel. In this manner, the base station can 

assign the common channel to other mobile stations, thus increasing utilization 
efficiency of the common channel. 

In an embodiment of the present invention, it is assumed that the mobile 
10 station sets a continuation indicator (CI) field, which indicates 

continuation/discontinuation of the next frame, at the head of a message frame for 
the reverse common channel. However, the same results can be obtained even 
though the CI field is inserted in the message frame at a specific position 
previously appointed between the base station and the mobile station. Further, 
15 although the CI field is comprised of one bit in an embodiment of the present 

invention, the length of the CI field may vary, when necessary. In addition, 
although the invention will be described with reference to an example wherein the 
common channel releasing method according to the present invention is applied to 
the reverse common channel, the invention can be applied to the forward common 
20 channel as well as the reverse common channel. 

Prior to describing the common channel message releasing method 
according to an embodiment of the present invention, reference will be made to the 
types and structure of the common channels for the CDMA communication system, 
25 and reference will also be made to a reservation mode operation and a designated 

mode operation of the common channel. 

Now, reference will be made to the structure of the common channels for 
the CDMA communication system. Hereinafter, the common channels represented 
30 by 'R' indicate the common channels for the reverse link, for which the mobile 
station includes a transmitter and the base station includes a receiver. Further, the 
common channels represented by 'F' indicate the common channels for the 
forward link, for which the base station includes a transmitter and the mobile 
station includes a receiver. 

35 

First, a forward common control channel (F-CCCH) is used for 
transmitting data from the base station to the mobile station and is simultaneously 
received by several mobile stations. A message being transmitted over the F- 
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CCCH includes a mobile station identifier in order to identify a target mobile 
station. The F-CCCH is used to transmit user data and a layer-3 signal. If it is 
desired to receive a response to the layer-3 signal over the R-CCCH in a 
designated mode from the mobile station, the F-CCCH transmits the layer-3 signal 
5 together with channel identifiers of a common power control channel (CPCCH) 

and a common power control subchannel (CPC-SCH), which are used for power 
control of the R-CCCH. 

Second, the R-CCCH is used for transmitting data from the mobile station 
10 to the base station and is shared by several mobile stations. The R-CCCH includes 

a reservation mode and a designated mode. The reservation mode is used to 
prevent a collision which may occur when several mobile stations simultaneously 
attempt to use this channel, and is performed using the R-EACH and the F-CACH 
(Forward-Common Assignment Channel). In the designated mode of operation, to 
15 prevent the collision, the layer-3 message being transmitted over the F-CCCH 

provides the mobile station with channel number for the R-CCCH over which a 
response to the layer-3 message is to be transmitted, and channel numbers of the 
CPCCH and the CPC-SCH. In order to determine whether a specific mobile station 
has transmitted data in the reservation mode, each message transmitted includes a 
20 mobile station identifier. The R-CCCH is used to transmit a layer-3 control signal 
for the user data. When the mobile station transmits a message using the R-CCCH, 
strength of its output is controlled according to a power control signal transmitted 
from the base station. 

25 Third, the R-EACH is used to inform the base station that the mobile 

station will attempt to use the R-CCCH in the reservation mode. The mobile 
station transmits its Hash ID to the base station in order to inform the base station 
as to which mobile station will attempt to use the R-EACH. The identifier is so 
short in length that the mobile stations may not each have unique values. However, 

30 there is a very low probability that several mobile stations will simultaneously 

transmit messages for requesting the use of the R-CCCH through the R-EACH 
using the same identifier. A response to the request for the R-CCCH, transmitted 
from the mobile station over the R-EACH, is transmitted over the F-CACH. 

35 Fourth, the F-CACH is used to transmit a response to the request for the R- 

CCCH, received by the base station over the R-EACH in the reservation mode. 
Since the base station can simultaneously receive the requests for the R-CCCH 
from several mobile stations, the response messages include the identifiers 
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transmitted from the mobile stations, indicating from which mobile station the 
response has been received. Further, the messages transmit the channel numbers of 
the R-CCCH, CPCCH and CPC-SCH to the mobile station. 

5 Fifth, the CPCCH is used when the base station transmits a power control 

signal for the R-CCCH. 

Sixth, the CPC-SCH is created by dividing one CPCCH in a given time 
unit. The CPCCH is assigned to each base station in a CPC-SCH unit. 

10 

A detailed description will be made of operation modes of the above 
common channels with reference to FIGS. 1A and IB. Specifically, FIG. 1A shows 
operation of the common channels performed in the reservation mode, and FIG. 
IB shows operation of the common channels performed in the designated mode. 

15 

Referring to FIG. 1A, a detailed description will be made of operation of 
the common channels performed in the reservation mode. If the mobile station 
sends a request for using an R-CCCH to the base station over the R-EACH as 
shown by 111, the base station assigns the R-CCCH through the F-CACH as 
20 shown by 113. Thereafter, the base station transmits a transmission power control 

signal for the R-CCCH to the mobile station over the CPC-SCH as shown by 115, 
and the mobile station then transmits a message to the base station over the R- 
CCCH as shown by 117, while controlling transmission power of the R-CCCH 
message according to the power control signal transmitted from the base station. 

25 

Referring to FIG. IB, a detailed description will be made of operation of 
the common channels performed in the designated mode. The base station 
transmits an L3 (layer-3) message and R-CCCH assignment information to the 
mobile station over the F-CCCH as shown by 151, and transmits a power control 

30 signal over the CPC-SCH as shown by 153 in order to control transmission power 

of the designated R-CCCH. The mobile station then sets the R-CCCH to a 
designated common channel according to the R-CCCH assignment information, 
and then transmits a response message for the L3 message over the R-CCCH as 
shown by 155, while controlling transmission power of the R-CCCH according to 

35 the power control signal received over the CPC-SCH. Although FIG. IB shows an 

example in which the R-CCCH is designated under the control of the base station, 
the R-CCCH may also be designated at the request of the mobile station. 
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In an embodiment of the present invention in which a message is 
communicated by designating the common channel in the above-stated method, a 
transmission side indicates whether communication of the message on the 
designated common channel is ended or not, and transmits the indication 
5 information. In the description below, it will be assuming that the designated 

common channel is R-CCCH, the mobile station indicates whether the use of the 
R-CCCH is ended or not using the message frame, and the base station determines 
whether use of the designated R-CCCH is ended by analyzing the received R- 
CCCH message frame. 

10 

In the CDMA communication system according to an embodiment of the 
present invention, the base station and the mobile station include a known device 
for transmitting a message frame of the common channel and a known device for 
processing a message frame received over the common channel. However, in the 

15 present invention the common channel message generating device includes a 

message generator for generating a frame in which an indicator for indicating 
continuation of the next frame is inserted, and the common channel message 
receiving device analyzes the indicator included in the received message frame, to 
automatically release the common channel if the received frame is the last frame. 

20 Therefore, for simplicity, the detailed description of the devices for transmitting 

and receiving the common channel will be avoided. 

FIG. 2 shows a frame format of an R-CCCH message according to an 
embodiment of the present invention. Reference numeral 211 indicates an R- 

25 CCCH message to which a CI (Continuation Indicator) for indicating 

continuation/discontinuation of the next message is added. Reference numeral 213 
indicates a message frame transmitted over the R-CCCH, and a CRC (Cyclic 
Redundancy Code) is added to the message frame. The R-CCCH frame having the 
format shown by 213 may have a size (or length) of 5ms, 10ms or 20ms. Therefore, 

30 the mobile station adds the CI indicator to the message frame before transmitting 

the message frame over the R-CCCH. When there is an R-CCCH frame to transmit 
next, the mobile station sets the CI indicator to indicate continuous use of the R- 
CCCH. Otherwise, when there is no R-CCCH frame to transmit next, the mobile 
station resets the CI indicator to indicate use end of the R-CCCH. 

35 

Therefore, with regard to the device for transmitting the reverse common 
channel message included in the mobile station, an upper layer message generator 
examines the size of a message to be transmitted over the reverse common channel, 
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and adds thereto the CI indicator, shown by 211 of FIG. 2, for indicting 
existence/non-existence of the next frame, thereby to generate the common 
channel message. Further, the reverse common channel transmitter of the physical 
layer adds a CRC to the message generated by the message generator before 
5 transmission. Here,, the reverse common channel transmitter may be assigned to a 

reverse common channel that is designated according to the designation 
information from the base station. 

Next, with regard to the base station device for receiving the reverse 
10 common channel message transmitted from the mobile station, a reverse common 

channel receiver receives the reverse common channel message transmitted from 
the mobile station. A message processor examines the CI indicator added to the 
received reverse common channel message, and releases assignment of the reverse 
common channel when use of the reverse common channel is ended. At this point, 
15 the reverse common channel receiver may assign the designated reverse common 

channel in order to exclusively communicate a common channel message with a 
specific mobile station. 

FIG. 3 shows a procedure for transmitting a message over the R-CCCH in 
20 the mobile station according to an embodiment of the present invention. Although 
the mobile station can transmit the message over the R-CCCH after adding the CI 
indicator to the message frame both in the reservation mode and the designated 
mode, the present invention will be described with reference to an embodiment 
wherein the mobile station transmits the R-CCCH message in the designated mode. 

25 

Referring to FIG. 3, a description will be made regarding how the mobile 
station informs the base station that use of the R-CCCH is ended, according to an 
embodiment of the present invention. Upon receipt of an R-CCCH assignment 
message from the base station, the mobile station sets the R-CCCH to a designated 

30 channel according to the assignment message in step 311. The R-CCCH can be set 

to the designated channel using a designated long code. For the long code, there 
can be used (1) a long code mask using a unique electronic serial number (ESN) of 
the mobile station, (2) a public long code mask, or (3) a separately designated long 
code to be exclusively used between the base station and the mobile station. 

35 Therefore, by setting the designated long code to a spreading code for the R- 

CCCH, the mobile station sets the R-CCCH to the designated channel. At this 
point, the long code should be able to be shared by the base station and the mobile 
station. 
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After setting the R-CCCH to the designated channel, the mobile station 
examines an amount of the data to be transmitted over the R-CCCH in step 313. If 
the remaining amount of the data to be transmitted over the R-CCCH exceeds the 
5 size of the frame being presently transmitted in step 313, i.e., if there is an R- 

CCCH message frame to be transmitted next, the mobile station sets the CI 
indictor in step 315, to indicate that there is a frame to be transmitted next. 
Subsequently, the mobile station generates a CRC and adds the CRC to the 
generated message frame in step 317. Thereafter, the mobile station transmits the 
10 generated message frame over the R-CCCH in step 319, and returns to step 313 to 

transmit the next frame. 

Here, the message frame being transmitted over the R-CCCH is spread 
with the designated long code before transmission, and the transmission power of 
15 the signal transmitted over the R-CCCH is controlled according to a power control 

signal received from the base station over the CPC-SCH. 

By repeating the above process, the mobile station examines the remaining 
amount of the data being transmitted over the R-CCCH. If it is examined in step 

20 313 that the remaining amount of the data to be transmitted over the R-CCCH does 

not exceed the size of the frame being presently transmitted, i.e., if there is no R- 
CCCH message frame to be transmitted next, the mobile station resets the CI 
indicator in step 321, to indicate that there is no frame to be transmitted next. The 
mobile station generates a CRC and adds the CRC to the generated message frame 

25 in step 323. Thereafter, in step 325, the mobile station transmits the generated 

message frame over the R-CCCH and then releases the R-CCCH. 

If the mobile station transmits the message frame after adding the CI 
indicator thereto, the base station will process the message being received over the 
30 R-CCCH in accordance with the procedure shown in FIG. 4. 

Referring to FIG. 4, when the R-CCCH is designated to a specific mobile 
station, the base station transmits an R-CCCH assignment command to the 
corresponding mobile station and, at the same time, assigns the R-CCCH, CPCCH 
35 and CPC-SCH, in step 411. After assigning these channels, the base station 

initializes CRC_FAIL to '0' in step 413. Thereafter, the base station awaits a 
message to be received over the designated R-CCCH in step 415. 
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Upon receipt of the message, the base station examines CRC of the 
received R-CCCH message frame in step 417. If the CRC check is successful in 
step 417, the base station examines the CI indicator added to the R-CCCH message 
frame in step 419. Here, the CI indicator is an indicator transmitted from the 
5 mobile station for indicating existence/non-existence of the next R-CCCH frame. 

Therefore, when the CI indicator is set to a specific value (e.g., T), i.e., when 
there is an R-CCCH frame to be subsequently transmitted, the base station 
transmits the CRC-checked message frame to the upper layer in step 421, and 
returns to step 415 to prepare for the next state. 

10 

However, if the CI indicator is reset in step 419, i.e., if there is no R- 
CCCH frame to be transmitted next, the base station transmits the CRC-checked 
message frame to the upper layer in step 423. Thereafter, the base station proceeds 
to step 429 where the base station performs the operation of releasing the 
15 designated R-CCCH. That is, upon detecting complete receipt of the R-CCCH 

message, the base station releases the R-CCCH, CPCCH and CPC-SCH, in step 
429. 

As described above, since the CI field transmitted from the mobile station, 
20 for indicating whether the next message frame continues or not, is checked at the 

receiver of the base station after CRC check for the frame, the CI indicator has a 
very high reliability. Therefore, additional coding is not necessary for the CI field. 

If the CRC check fails in step 417, examining of the received R-CCCH 
25 message frame, the base station proceeds to step 425 to increase the CRC_FAIL 

value by one, and then examines the CRC_FAIL value in step 427. If CRC_FAIL < 
CRC_FAIL_MAX in step 427, the base station returns to step 415 to prepare for 
the next state. However, if CRC_FAIL > CRC_FAIL_MAX in step 427, the base 
station proceeds to step 429 where the base station ends receipt of the R-CCCH 
30 and releases the R-CCCH, CPCCH and CPC-SCH. 

FIG. 5 shows a procedure for transmitting a forward common channel 
message in the base station according to an embodiment of the present invention. 

35 Referring to FIG. 5, a description will be made regarding how the base 

station informs the mobile station that use of the F-CCCH is ended, according to 
an embodiment of the present invention. When a message to be transmitted over 
the F-CCCH arrives at an output buffer, the base station detects the message in step 
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511, and informs, in step 513, the F-CACH that the F-CCCH has data to transmit. 
Then, the base station assigns the F-CCCH using the designated channel or the 
normal common channel. 

5 Thereafter, the base station analyzes the size of the data to be transmitted 

over the F-CCCH in step 515, and examines the data remaining after transmission 
of the present frame in step 517. That is, the base station examines in step 517 
whether the size of the data in the output buffer is smaller than the frame size. If 
the remaining amount of the data to be transmitted over the F-CCCH exceeds the 

10 size of the frame being presently transmitted in step 517, i.e., if there is an F- 

CCCH message frame to be transmitted next, the base station sets the CI indicator 
to T (CI=1, indicating "no end frame") in step 519 to indicate that there is a frame 
to be transmitted next. Thereafter, the base station transmits the generated message 
frame over the F-CCCH in step 521, and returns to step 515 to prepare for 

1 5 transmitting the next message frame. 

By repeating the above process, the base station examines the remaining 
amount of the data being transmitted over the F-CCCH. If the remaining amount of 
the data to be transmitted over the F-CCCH does not exceed the size of the frame 
20 being presently transmitted in step 517, i.e., if there is no F-CCCH message frame 

to be transmitted next, the base station resets the CI indicator to *0* (CI=0, 
indicating "end frame") in step 523 to indicate that there is no frame to be 
transmitted next. Thereafter, the base station transmits the generated message 
frame over the F-CCCH in step 525, and releases the F-CCCH in step 527. 

25 

If the base station transmits the Cl-added message frame, the mobile 
station will process the message received over the F-CCCH in accordance with the 
procedure of FIG. 6. 

30 Referring to FIG. 6, the mobile station periodically examines in step 611 

whether the F-CCCH assignment message has been received over the F-CACH. 
Upon receipt of the data transmitted from the base station through the F-CCCH, 
the mobile station detects the data in step 613, and receives an F-CCCH message 
transmitted from the base station in step 615. Thereafter, the mobile station 

35 analyzes the CI indicator added to the F-CCCH message frame in step 617. Here, 

the CI indictor is an indicator transmitted from the base station, for indicating 
whether there exists the next F-CCCH frame. After analyzing the CI indicator, the 
mobile station transmits the message frame to the upper layer in step 619. 
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Thereafter, the mobile station determines in step 621 whether the CI indicator 
indicates "end frame". If the CI indicator indicates "no end frame" (CI=1), the 
mobile station returns to step 615 to prepare for the next state. Otherwise, if the CI 
indicator is reset to indicate u end frame" (CI=0) in step 621, i.e., if there is no F- 
5 CCCH frame to be transmitted next, the mobile station ends receipt of the F- 

CCCH message. 

To sum up, when transmitting a message over the F-CCCH, the base 
station examines the size of the data to be transmitted over the F-CCCH to indicate 
10 existence/non-existence of data to be transmitted next. The mobile station then 

periodically examines existence/non-existence of a message received over the F- 
CCCH, and analyzes the Cl-added message while receiving data over the F-CCCH, 
to determine whether there is a succeeding frame. If there is no more frame to 
receive, the mobile station releases the F-CCCH. 

15 

As described above, in the CDMA communication system, during reverse 
common channel communication, the mobile station can inform the base station of 
an accurate, reliable use end time of the R-CCCH, so that the base station can 
assign the R-CCCH to the increased number of mobile stations, thus increasing 
20 utilization efficiency of the R-CCCH. 

While the invention has been shown and described with reference to a 
certain preferred embodiment thereof, it will be understood by those skilled in the 
art that various changes in form and details may be made therein without departing 
25 from the spirit and scope of the invention as defined by the appended claims. 
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WHAT IS CLAIMED IS: 

1. A device for transmitting a common channel message in a mobile 
, station for a CDMA (Code Division Multiple Access) communication system, 

5 comprising: 

a message generator for generating a stream of frames each comprised of 
an indicator field and a data field by dividing a data stream to be transmitted, 
inserting an indicator indicating whether each of said frames is a last frame to be 
transmitted or not in each indicator field of said frames; and 
10 a reverse common channel transmitter for transmitting the generated 

message. 

2. The device as claimed in claim 1, wherein the reverse common 
channel transmitter adds a CRC (Cyclic Redundancy Code) to the message on the 

15 common channel such that the indicators are not subjected to coding. 

3. A device for receiving a common channel message in a base 
station for a CDMA communication system including a mobile station which 
generates a stream of frames each comprised of an indicator field and a data field 

20 by dividing a data stream to be transmitted, inserts an indicator indicating whether 

each of said frames is a last frame to be transmitted or not in each indicator field of 
said frames, and transmits a reverse common channel message , the device 
comprising: 

a reverse common channel receiver for receiving the reverse common 
25 channel message transmitted from the mobile station; and 

a message processor for examining the indicator field in the received 
reverse common channel frame, and releasing the reverse common channel when 
the indicator field indicates an end frame of the reverse common channel. 

30 4. The device as claimed in claim 3, wherein the message processor 

examines a CRC added to the reverse common channel message, and releases the 
reverse common channel when CRC errors detected exceed a predetermined value. 

5. A method for transmitting a common channel message in a mobile 
35 station for a CDMA communication system, comprising the steps of: 

generating a stream of frames each comprised of an indicator field and a 
data field by dividing a data stream to be transmitted; 

inserting an indicator indicating a continuous frame in each indicator field 



WO 01/05080 



- 15- 



PCT/KROO/00743 



of the frames other than a last frame; 

inserting an indicator indicating an end frame in the indicator field of the 
last one of said frames; and 

transmitting the generated message over a reverse common channel. 

5 

6. The method as claimed in claim 5, further comprising the step of 
adding a CRC to the message on the common channel such that the indicators are 
not subjected to coding. 

10 7. The method as claimed in claim 5, wherein the reverse common 

channel is a reverse common control channel. 

8. A method for receiving a message in a base station for a CDMA 
communication system including a mobile station which generates a stream of 

15 frames each comprised of an indicator field and a data field by dividing a data 

stream to be transmitted, inserts an indicator indicating whether each of said 
frames is a last frame to be transmitted or not in each indicator field of said frames, 
and transmits a reverse common channel message, the method comprising the 
steps of: 

20 receiving the reverse common channel message transmitted from the 

mobile station; and 

examining the indicator field in the received reverse common channel 
frame, and releasing the reverse common channel when the indicator field 
indicates an end frame of the reverse common channel. 

25 

9. The method as claimed in claim 8, further comprising the step of 
examining a CRC added to the reverse common channel message, and releasing 
the reverse common channel when CRC errors detected exceed a predetermined 
value. 

30 

10. A device for transmitting a common channel message in a base 
station for a CDMA (Code Division Multiple Access) communication system, 
comprising: 

a message generator for generating a stream of frames each comprised of 
35 an indicator field and a data field by dividing a data stream to be transmitted; 

inserting an indicator indicating a continuous frame in each indicator field 
of the frames other than a last frame; 

inserting an indicator indicating an end frame in the indicator field of the 
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last one of said frames; and 

a forward common channel transmitter for transmitting the generated 
message. 

5 11. The device as claimed in claim 10, wherein the forward common 

channel transmitter adds a CRC (Cyclic Redundancy Code) to the message on the 
common channel such that the indicators are not subjected to coding. 

12. A device for receiving a common channel message in a mobile 
10 station for a CDMA communication system including a base station which 

generates a stream of frames each comprised of an indicator field and a data field 
by dividing a data stream to be transmitted, inserts an indicator indicating whether 
each of said frames is a last frame to be transmitted or not in each indicator field of 
said frames, and transmits a forward common channel message, the device 

15 comprising: 

a forward common channel receiver for receiving the forward common 
channel message transmitted from the base station; and 

a message processor for examining the indicator field in the received 
forward common channel frame, and releasing the forward common channel when 

20 the indicator field indicates an end frame of the forward common channel. 

13. The device as claimed in claim 12, wherein the message processor 
examines a CRC added to the forward common channel message, and releases the 
forward common channel when CRC errors detected exceed a predetermined value. 

25 

14. A method for transmitting a common channel message in a base 
station for a CDMA communication system, comprising the steps of: 

generating a stream of frames each comprised of an indicator field and a 
data field by dividing a data stream to be transmitted; 
30 inserting an indicator indicating a continuous frame in each indicator field 

of the frames other than a last frame; 

inserting an indicator indicating an end frame in the indicator field of the 
last one of said frames; and 

transmitting the generated message over a forward common channel. 

35 

15. The method as claimed in claim 14, further comprising the step of 
adding a CRC to the message on the common channel such that the indicators are 
not subjected to coding. 
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16. The method as claimed in claim 14, wherein the forward common 
channel is a forward common control channel. 

5 17. A method for receiving a message in a mobile station for a CDMA 

communication system including a base station which generates a stream of frames 
each comprised of an indicator field and a data field by dividing a data stream to 
be transmitted, inserts an indicator indicating whether each of said frames is a last 
frame to be transmitted or not in each indicator field of said frames, and transmits 
10 a forward common channel message, the method comprising the steps of: 

receiving the forward common channel message transmitted from the base 
station; and 

examining the indicator field in the received forward common channel 
frame, and releasing the forward common channel when the indicator field 
15 indicates an end frame of the forward common channel. 

18. The method as claimed in claim 17, further comprising the step of 
examining a CRC added to the forward common channel message, and releasing 
the forward common channel when CRC errors detected exceed a predetermined 

20 value. 

19. A device for transmitting a common channel message in a CDMA 
(Code Division Multiple Access) communication system, comprising: 

a message generator for generating a stream of frames each comprised of 
25 an indicator field and a data field by dividing a data stream to be transmitted, 

inserting an indicator indicating whether each of said frames is a last frame to be 
transmitted or not in each indicator field of said frames; and 

a common channel transmitter for transmitting the generated message. 

30 20. The device as claimed in claim 19, wherein the common channel 

transmitter adds a CRC (Cyclic Redundancy Code) to the message on the common 
channel such that the indicators are not subjected to coding. 

21. A device for receiving a common channel message in a CDMA 
35 communication system including a generator which generates a stream of frames 

each comprised of an indicator field and a data field by dividing a data stream to 
be transmitted, inserts an indicator indicating whether each of said frames is a last 
frame to be transmitted or not in each indicator field of said frames, and transmits 



WO 01/05080 



PCT/KROO/00743 



- 18- 

a common channel message, the device comprising: 

a common channel receiver for receiving the common channel message; 

and 

a message processor for examining the indicator field in the received 
common channel frame, and releasing the common channel when the indicator 
field indicates an end frame of the common channel. 

22. The device as claimed in claim 21, wherein the message processor 
examines a CRC added to the common channel message, and releases the common 
channel when CRC errors detected exceed a predetermined value. 

23. A method for transmitting a common channel message in a 
CDMA communication system, comprising the steps of: 

generating a stream of frames each comprised of an indicator field and a 
data field by dividing a data stream to be transmitted; 

inserting an indicator indicating a continuous frame in each indicator field 
of the frames other than a last frame; 

inserting an indicator indicating an end frame in the indicator field of the 
last one of said frames; and 

transmitting the generated message over a common channel. 

24. The method as claimed in claim 23, further comprising the step of 
adding a CRC to the message on the common channel such that the indicators are 
not subjected to coding. 

25. The method as claimed in claim 23, wherein the common channel 
is a common control channel. 

26. A method for receiving a message in a CDMA communication 
system including a generator which generates a stream of frames each comprised 
of an indicator field and a data field by dividing a data stream to be transmitted, 
inserts an indicator indicating whether each of said frames is a last frame to be 
transmitted or not in each indicator field of said frames, and transmits a common 
channel message, the method comprising the steps of: 

receiving the common channel message; and 

examining the indicator field in the received common channel frame, and 
releasing the common channel when the indicator field indicates an end frame of 
the common channel. 
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27. The method as claimed in claim 26, further comprising the step of 
examining a CRC added to the common channel message, and releasing the 
common channel when CRC errors detected exceed a predetermined value. 



WO 01/05080 



PCT7KROO/00743 



1/6 



R-CCCH REQUEST 
111 R-EACH E 



113 F-CACH 



115 CPC-SCH 



117 R-CCCH 



R-CCCH ASSIGNMENT 



POWER CONTROL SIGNAL 



DATA 




FIG. 1A 



L3 MESSAGE + R-CCCH ASSIGNMENT 



151 F-CCCH 



POWER CONTROL SIGNAL 



153 CPC-SCH 



RESPONSE TO L3 MESSAGE 



155 R-CCCH 



FIG. IB 



WO 01/05080 PCT/KROO/00743 

2/6 



CONTINUATION INDICATOR 



211 | 


Cl[n BIT] 


DATA | 






213 


PHYSICAL FRAME 


CRC 1 
16 or 121 




h* 


5,10 or 20[ms] 


H 



FIG. 2 



WO 01/05080 PCT/KR00/00743 

3/6 



Q START ^ 
ASSIGNR-CCCRT 



CPCCH^CPC-SCH 



313 



REMAINDER > FRAME SIZE, 




J~ 31 



Cl=1 (NO END FRAME) K- 315 
FRAME GENERATION [-317 



TRANSMIT FRAME 
OVER R-CCCH 



J- 31! 



REMAINDER < 
FRAME SIZE 



CI=Q (END FRAME) [ -321 



I 



FRAME GENERATION 1-323 



TRANSMIT FRAME 
OVER R-CCCH 

I 



325 



RELEASE R-CCCH 
STEP ? 



END ^ 



FIG. 3 



WO 01/05080 



PCT/KR00/00743 



4/6 



^ START ^ 

ASSIGN t-CCCH, 
CPCCH, CPC-SCH 



I 



CRC_FAIL= - 0' 



V 41 

}-4i: 



(INITIALIZATION) 



AWAIT RECEIPT 
OF R-CCCH FRAME 



1-411 



417 




FAIL 



CRC_ 

CRC.FAIL+1 



425 

AIL= | 



TRANSMIT RECEIVED 
[FRAME TO UPPER LAYERl 



427 

. N CRC FAI[>-<^ NO 
^ CRC_F^IL_M AX2>-— ~ 



TRANSMIT RECEIVED 
FRAME TO UPPER LAYER 



423 



LYES 



COMPLETE RECEIPT OF 
R-CCCH, AND RELEASE 
R-CCCH, CPCCH, CPC-SCH 



C END ^ 



FIG. 4 



WO 01/05080 



PCT/KR00/00743 



5/6 



Q START ^ 
I 

STORE DATA IN 
OUTPUTBUFFER 

I 



511 



INFORM F-CACH THAT 
F-CCCH HAS DATA 
(F-CCCH ASSIGNMENT) 



513 



EXAMINE DATA SIZE 
OF OUTPUT BUFFER 



515 



517 

"REMAINING NO 
)ATA SIZE > FRAMF/^ ' l 

SIZE? 



Cl= "end frome" |- 523 Cl= "NO END FRAME" | - 51 9 



1 



TRANSMIT FRAME 

I 



RELEASE F-CCCH 

. I 

C END ) 



y 



y 



525 



527 



TRANSMIT FRAME 



y 



521 



FIG. 5 



PCT/KROO/00743 



6/6 



^ START ^ 



3. 



PERIODICALLY EXAMINE WHETHER 
F-CCCH ASSIGNMENT MSG HAS 
BEEN TRANSMITTED OVER F-CACH 



613 




611 



RECEIVE FRAME 



J. 



ANALYZE CI 

I 



TRANSMIT RECEIVED 
FRAME TO UPPER LAYER 




y 
y 



y 



615 



617 



619 



FIG. 6 



INTERNATIONAL SEARCH REPORT 



Iiwrnntional application No. 
PCT/KR00/00743 



A. CLASSIFICATION OF SUBJECT MATTER 

BPC7 H04J 13/00, H04L 1/00 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIE LDS SEARCHED 

Minimun documentation searched (classification system followed by classification symbols) 
KE. JP. US, EP classes as above 

Documentation searched other than minimun documentation to the extent that such documents are included in the tiJeds searched 

Korean Patents and applications for inventions since 1975 

Korean Utility models and applications for Utility models since 1 975 

Electronic data base consulted during the international search (name of data base and, where practicable, search trerms used) 
NPS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP604 T 166(SONY) 20 DEC. 1993 

abstract, col. 7 lines 36 - col, 10 line 53. claim 1-8 

JP 4-33223 0(HTTAC HI LTD) 19 NOV. 1992 
abstract col. 1 line 1 - coL2 line 29. fig 1,2 



I -27 



1,2, 5,6, 10, H, 14, 
15, 19. 20, 23,24 



| [ Further documents are listed in the continuation of Box C. 



| | See patent fami ly annex. 



* Special categories of cited documents: 

"A" document defining the general stale of the an which is not considered 

to be of particular relevence 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevence; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of particular relevence; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



Date of the actual completion of the international search 
24 OCTOBER 2000 (24. 10.2000) 


Date of mailing of the international search report 
25 OCTOBER 2000 (25.10.2000) 


Name and mailing address of the LSA/KR 
Korean Industrial Property Office 

Government Complex-Taejon. Dunsan-dong, So-ku. Taejon 
Metropolitan City 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 


Authorized officer ^ — ^ 

JEONG.YongJoo {^Bjfe! 
Telephone No. 82-42^81-5674 \y' 



Form PCTrtSA/210 (second sheet) (July 1998) 



